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and other organs. As pancreatic expres-
sion of IFN-γ reduced myocarditis, the au-
thors considered two possible pathogenic
mechanisms of autoimmune myocardi-
tis: a virus-induced immune response
caused by damaged myocytes, or ‘molec-
ular mimicry’ between epitopes shared by
the virus and antigens of the heart.
Although autoantibodies against cardiac
myosin were present in the transgenic
CB3-infected NOD mice as well as in the
non-transgenic infected NOD mice, the
authors concluded that ‘molecular mim-
icry’ was not likely to be a mechanism,
because cardiac damage induced by CB3
was required to initiate disease, probably
by exposing heart antigens (Fig. 1).

Additional studies have approached
the same question from a different direc-
tion. Comparison of myosin amino-acid
sequences reported to be responsible for
disease induction9 with viral sequences
has demonstrated little overlap. In addi-
tion, immunization with killed coxsack-
ievirus in complete Freund’s adjuvant
fails to induce disease. Finally, antibodies
induced by immunization with myosin
and CB3 do not cross-react with the same
proteins10. Admittedly, none of these ex-
periments exclude the possibility that
‘molecular mimicry’ between virion and

host is involved in inducing autoimmune
disease after viral infection. Nonetheless,
several lines of evidence indicate that
viral infection can induce cell damage
and exposure of host antigens11. It is
likely that the virus-induced injury causes
release of intracellular cardiac proteins
(such as myosin) which, through activa-
tion of inflammatory cells, could lead to
autoimmune myocarditis in genetically
susceptible mice.

These findings have direct relevance to
the diagnosis and treatment of the many
human diseases in which a microbial in-
fection is linked with an autoimmune
process. The treatment of autoimmune
disease by global immunosuppression is
contraindicated for an infectious disease.
It is important to distinguish infectious
from autoimmune pathology, and to
treat each appropriately.
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Tying-up tuberculosis
Scientists have known for decades that the virulence of
many strains of pathogenic bacteria can be correlated with
colony morphology. Koch observed more than 100 years
ago that the virulence of Mycobacterium tuberculosis (Mtb)
is correlated with the formation of braided microscopic
bundles, known as ‘cording’ (visualized by auramine rho-
damine fluorescent stain in picture). Bacterial colony struc-
ture is determined by cell wall components, but detailed
studies of this complex mixture of lipids and glycolipids in
Mtb have been limited by a lack of cell surface mutants.
Recent advances in Mtb genetics, along with the comple-
tion of its genome sequence, have allowed researchers to
genetically screen mutants with altered colony morpholo-
gies and investigate the involvement of the cell envelope
in mycobacterial virulence. In the April issue of Molecular
Cell, Glickman et al. reported the identification of a my-
cobacterial gene, pcaA, that is required for cording and
persistent infection. PcaA is a cyclopropane synthase involved in the formation of mycolic acids, modified membrane lipids found in many
bacterial species. The authors found that pcaA mutant bacteria initially replicated normally in vivo, but failed to persist within and kill in-
fected mice, indicating that cyclopropanated lipids are required for latent Mtb infections. Mice infected with the pcaA mutant strain did
not experience severe pulmonary damage, and had alterations in the composition of inflammatory cell infiltration compared with that of
mice infected with wild-type Mtb. “Studies of this type are revealing that lipid and glycolipid molecules are important determinants of
Mtb pathogenesis—some lipids are important for initial in vivo replication in the organism, while others are important for long-term per-
sistence,” explained Glickman. The authors plan to better characterize the immune response to pcaA and to test the pcaA mutant in for-
mal models of Mtb latency, a condition that affects approximately 32% of the world’s population. As cyclopropanated lipids do not exist
in humans, pcaA may also make a good drug target.

Kristine Novak
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